Title: IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
InventorCs): Kimiaki FURUKAWA et al. 
Appl. No.: 09/812,953 



1/20 




Title: IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor(s): Kimiaki FURUKAWA et al. 
Appl. No.: 09/812,953 



3/20 



14B 




FIG.3 



Title: IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor(s): Kimiaki FURUKAWA et al. 
Appl. No.: 09/812,953 



4/20 



i : ANGLE OF INCIDENCE TO IDEAL 




IDEAL IMAGE PLANE 

F1G.4 



ANGLE OF INCIDENCE TO 
IMAGE PLANE 



LU 
O 

LU 

9 
o 



30 
20 
10 
0 



yL -10 
O 
uj -20 

< 



i 1 


r 1 

1 1 
_1 1 

1 1 

1 1 

L, .| 1 


1 1 1 
1 1 

1 1 

1 1 
1 1 


\ 1 1 
1 \„.^l 

1 1 
1 1 



EFFECT OF IMAGE PLANE 
SLANTING 



1.5 

1.0 
0.5 
< 0.0 
-0.5 
-1.0 



-1.5 



1 1 


1 1 


r 1 
1 1 





£^=0.5° 

c^=-0.5° 
ar=-1° 



-15 -10 -5 0 



10 15 



POLIGONAL ROTARY ANGLE 

FIG.5 



-15 -10 -5 0 5 10 15 
POLIGONAL ROTARY ANGLE 



FIG.6 



Title: IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor(s): Kimiaki FURUKAWA et al. 
Appl. No.: 09/812,953 

5m 



N 

\ 

\ 

\ 



/ 

I 

I 

t 



._! 



4/- 



\ 

\ 

\ 

\ 



CD 
O 



CD 



04 

d 



o 

CD 



CVi 



CD 



CD 
CD 



00 
CD 



(UJLU) iNnOIAIV ONINOIllSOcd-SIIAI 



Tjtle: IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor(s): Kimiaki FURUKAWA et al. 
Appl. No.: 09/812,953 



6/20 



PRINTING 
DIRECTION 







































































































































































































l: 









































































SCALING IMAGE FORMED IN PURE BLACK 



SCALING IMAGE V 
FORMED IN PURE - 



BLACK 



I' 



2Xvy. 



MIS-REGISTRATION 
^ WIDTH RECOGNITION 
\ SECTION / 

Amis-registration V 

WIDTH RECOGNITION ^ 
""xSECTION 



^MIS-REGISTRATION 
WIDTH RECOGNITION 
SECTION 



SCALING IMAGE 
FORMED IN PURE 
\ BLACK 



-MIS-REGISTRATION 
I WIDTH RECOGNITION 
SECTION 



(EX) W... 0.1 mm IN ALLOWABLE LEVEL 
2W...0.1mm IN ALLOWABLE LEVEL 



'SCALING IMAGE 
FORMED IN PURE 
BLACK 



FIG.8 



Title: IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor(s); Kimiaki FURUKA.WA et al. 
Appl. No.: 09/812,953 



7/20 



oo 



o d 



Title: IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor(s): Kimiaki FURUKAWA et al. 
Appl. No.: 09/812,953 

8m 



METHOD OF MIS-REGISTRATION DETECTION 



REFERENCE LINE 
(PURE BLACK) 



DISTANCE OF YELLOW SLANT LINE TO HORIZONTAL 
REFERENCE LINE CROSSING 
^ ACTUAL MIS-REGISTRATION 0.3mm ENLARGED 
ATIVAN (SLANT ANGLE) 




REFERENCE LINE 
(PURE BLACK) 



DISTANCE OF CYAN SLANT LINE TO 
HORIZONTAL REFERENCE LINE CROSSING 



DISTANCE OF MAGENTA SLANT LINE TO 
HORIZONTAL REFERENCE LINE CROSSING 



FIG. 10 



Tide; IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor(s).- Kimiaki FURUKAWA et al. 
AppL No.: 09/812,953 



9/20 



pt;™°^ forming apparatus with 

FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor(s): Kimiaki FURUKAWA et al 
Appl. No.: 09/812,953 



T07ZU 




Title: IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor(s): Kimiaki FURUKAWA et al. 
Appl. No.: 09/812,953 



11/20 




Title: IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor(s): Kimiaki FURUKAWA et al. 
Appl. No.: 09/812,953 



12/20 




Title: IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor(s): Kimiald FURUKAWA et al. 
AppL No.: 09/812,953 



13/20 



( START ) 



ADJUSTMENT 
MODE SELECT 



-ST1 



MIRROR TILT-ADJUSTMENT CHART 
PRINTING SEQUENCE 



-ST2 



"INTERRUPT" MODE SETTING 



SELECT IMAGE TO BE PRINTED 
(ENTERIMAGE NUMBER) ^ 



PRINT "START" 
(DEPRESS START BUTTON) 



X 



PRINT IN SELECTED IMAGE 
SPECIFICATION (STATED IN 
ANOTHER FIGURE) 



-ST3 



~ST4 



ST 5 



~ST6 



ST10 

_J 



SEQUENCE OF IMAGE 
DETECTION UNDER 
TILTED MIRROR AND 
MANUAL INPUT 
ADJUSTMENT OR 

ADJUSTMENT WITH 
MANUAL ROTATION OF 
MIRROR-TILT 
ADJUSTING BAR 
SHOWN IN ANOTHER 
FIGURE 




ADJUSTMENT 
CHART OUTPUT 



-ST7 



IMAGE MIS-REGISTATION 
AMOUNT RECOGNITION 



ST8 



ST9 

"ADJUSTMENT WES 
^CONTINUE?^ 




( END ) 



FIG. 15 



Title: IMAGE FORMING APPARATUS WITTT 

LASER-BEAM REFLECTING MIRROR 
Inventor(s): Kimiaki FURUKAWA et al 
Appl. No.: 09/812,953 



14/20 



START 



ST10 



REFERENCE BEAM TILT-ADJUSTMENT 
SETTING (ENTER CODE NUMBER) 



-ST11 




ST12 



DISPLAY 

UPPER: NUMBER DISPLAY IN 

FRONT / CENTER / REAR IN MAIN-SCANNING DIRECTION 
FOR EACH COLOR (C REAR:1 CENTER:2 FRONTS 
M REAR:4 CENTER:5 FR0NT6 Y REAR:7 CENTER:8 FR0NT9) 
MIDDLE:PRESENT MIS-REGISTRATION SET VALUE TO 

REFERENCE BLACK AT EACH COLOR LOCATION 
(INITIAL DEFAULT ALL 0) 
LOWER:(DISPLAY VALUE TO BE INPUT LATER) 
LOWERMOSTNEXT SEQAUENCE SETTING ICON 

= [SETTING COMPLETE] AND [CANCEL] 



CLICK ICON 




ENTER VIA 
NUMERIC KEY. 



ST14 



SELECT NUMBER ON COLOR TO BE 
ADJUSTED AND-LOCATION OF MIS- 
REGISTRATION 



T 




ST15 



ENTER AMOUNT OF MIS-REGISTRATION 
(EX) : ENTER 8 VIA NUMERIC KEY FOR 
AMOUNT OF MIS-REGISTRATION IN CENTER 
[START] 

ENTER *30 VIA NUMERIC KEY, [START] 
(UNIT 0.01mm ,* INDICATE REAR) 



AMOUNT OF IMAGE 
MIS-REGISTRATION 
(EX) 

C NO MIS-REGISTRATION 

OVER ENTIRE WIDTH 
M NO MIS-REGISTRATION 

OVER ENTIRE WIDTH 
Y 0.3mm MIS-REGISTRATION / 
TO REAR IN CENTER 



ST16 



SETTING COMPLETE 



_ST17 

CLICKED 
ICON CONTENTS 
ECOGNITIONL- 

ST18 



CANCEL 



ST1 



RETURN TO INITIAL 
DISPLAY ON 
ADJUTMENT MODE 



FORCED SHIFT AMOUNT 
COM PUTATION 

i 



ST19 



FORCED SHIFT AMOUNT 
STORE IN MEMORY 



1 

( END ) 



ST20 



IMAGE FORMATION 
MAIN-SCANNING 
POSITION FORCED 
SHIFT SEQUENCE 
EXECUTE 



FIG. 16 



Title: IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor(s): Kimiaki FURUKAWA et al. 
Appl. No.: 09/812,953 



15/20 




ST21 

\ 



ST20 



IMAGE MIS-REGISTRATION AMOUNT IN FRONT, 
REAR AND CENTER IN MAIN-SCANNING 
FRONT Rf 
CENTER Rc 
REAR Rr 



ST22 

L 



CALCULATE MEDIAN M FROM THREE DATA Rf.Rc AND Rr 



ST23 



FORCED SHIFT AT MAIN-SCANNING IMAGE FORMATION 
TIMING SETTING VALUE FOR M CORRECTION 



FIG. 17 




ST24 



CONTINUOUS DEPRESSON 
OF ADJUSTMENT-MODE 
NUMERIC KEY 



NO NUMBER 



REGULAR START 



ST28 



WARM-UP FOR FIXING DEVICE 
HEATING 



ST29 



IMAGE-REGISTRATION 
CORRECTION CONTROL 



ST30 

L 



READY FOR PRINT START 



SIMULTANUOUSLYDEPRESSED 
NUMBER** 



ST31 

X 



ADJUSTMENT 
MODE SET-UP 



rST32 



^ADJUSTMENT MODE^ 
STANDBY WINDOW 
.DISPLAY 



FIG.18 



Title: IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor(s): Kimiaki FURUKAWA et al. 
Appl. No.: 09/812,953 



16/20 



ST33 

i , 

IMAGE MIS-REGISTRATION MEASURING CHART 
OUTPUT IN FLOW CHART SHOWN IN ANOTHER FIGURE 

ST34 

y i 



TILT ADJUSTMENT TO REFERENCE COLOR REFRECTING 
MIRROR BY MANUAL ADJUSTING MECHANISM TO MEET 
SPECIFICATION (AVERAGING STATED IN ANOTHER FIGURE 
OR ROTATING MANUAL MIRROR TILT-ADJUSTING BAR SHOWN 
IN ANOTHER FIGURE) 



FIG.19 



ST35 



ADJUSTMENT MODE SET-UP 



ST36 



ADJUSTMENT -MODE STANDBY 
WINDOW DISPLAY 



I 



ST37 



ENTER NUMBER FOR REFERENCE COLOR- 
REFLECTING MIRROR TILT-ADJUSTMENT MODE 
VIA NUMERIC KEY 



ST10 

_L 



REFERENCE COLOR-REFLECTING MIRROR 
TILT-ADJUSTMENT MODE EXECUTE 



FIG.20 



ST40 

I DISTORTION ADJUSTMENT MODE EXECUTE | 

ST50 



f^-CHARACTERISTICS 
OPTIMIZATION MODE EXECUTE 



FIG.21 



Title: IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor(s): Kimiaki FURUKAWA et al. 
Appl. No.: 09/812,953 



77/20 



ST41 

L 



ST40 



( DISTORTION ADJUSTMENT MODE START) 



ST42 

_L 



FORM LINE MARK EXTENDING IN MAIN-SCANNING ON REFERENCE 
COLOR (REMOVED BY CLEANER AFTER DETECTED) 



ST43 



DETECT MARKS AT BOTH ENDS BY SENSOR 



ST44 

_1_ 



COMPARE SIGNAL SENDING TIMING BETWEEN 
FRONT AND REAR SENSOR 



ST45 



COMPARED TIME 
DIFFERENCE AT(f-r) 




DISTORTION MIS-REGISTRATION ANGLE 
a=AT(f-r)X(IMAGE FORMING SPEED) / (SENSOR DISTANCE) 



ST48 



EXECUTE REFERENCE COLOR- RE ELECTING 
MIRROR TILT-ADJUSTMENT BY a 



0 



ST49 

s 



DISTORTION ADJUSTMENT 
MODE COMPLETE 



FIG.22 



Title: IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inveiitor(s): Kimiaki FURUKAWA et al. 
Appl. No.: 09/812,953 



18/20 



f fe-CHARACTERISTICS OPTIMIZATION 
VADJUSTMENT MODE START 

r 



ST51 



FORM MAIN-SCANNING MIS-REGISTRATION DETECTING 
MARKS AT BELT ENDS 



MARK SENSORS AT BOTH ENDS DETECT SLANT LINE GAP 
(REMOVED BY CLEANER AFTER DETECTED) 



T 



DATA SAMPLING (12 TIMES) AT FRONT AND REAR FOR EACH COLOR 



ST50 

ST52 
-ST53 
ST53 



I 



CALCULATE MEAN VALUE 
i 



'ST54 



MEAN VALUE FOR EACH COLOR STORE IN MEMORY 



-ST55 



EIGHT DATA ON 4 COLORS IN FRONT AND 
REAR EACH OUTPUT TO COMPUTATION 



'ST56 



CORRECT MIS-POSITIONING IN MAIN-SCANNING OF 
LIGHT BEAMS OF COLORS TO REFERENCE COLOR 

I 



ST58 

i 



STORE FINAL MIS- 
POSITIONING AMOUNT 
IN MAIN-SCANNING 



ST57 

REAR SENSOR CENTER- SHIFT SEQUENCE~L .QTt;Q 

ST60 



FORM MAIN-SCANNING MIS-REGISTRATION DETECTION 
MARK AT BELT CENTER 

I 



SHIFTED SENSOR DETECTS GAP OF TWO SLANTING LINES FOR 
FULL COLOR (REMOVED BY CLEANER AFTER DETECTED) 



T 



'ST61 



DATA SAMPLING (12TIMES) FOR EACH COLOR 



'ST62 



CALCULATE MEAN VALUE 

\ 



-ST63 



MEAN VALUE FOR EACH COLOR STORE IN MEMORY 



I 



MEAN VALUE FOR 4C0L0RS OUTPUT TO COMPUTATION 

"ZET 



-ST64 
ST65 



FIG.23 



t\lf^°^ FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor(s): Kimlaki FURUKAWA et al 
Appl. No.: 09/812,953 



19/20 



SENSOR RETURN SEQUENCE FROM 
CENTER TO REAR 



ST50 



-ST66 



I 



FOUR AVERAGE DATA FOR EACH 4 COLORS 
AT CENTER OUTPUT TO COMPUTATION 



'ST67 



ALL MIS- 
POSITIONING IN MAIN-SCANNING 
AT CENTER FROM REFERENCE COLOR FOR 
JOTHER COLORS WITHIN ALLOWABLE 
VALUE(O.lmm)? 

NO EXCEEDING 
ALLOWABLE VALUEjL^^^^ gjgg 

THE NUMBER 
OF MIRROR TILT-ADJUSTMENT^ 
FOR REFERENCE COLOR^ 
? 

N<5 



ST68 



Yes 



N=5 



ST70 



SHIFT ADJUSTMENT TO REFERENCE-COLOR MIRROR FOR BETTER 
fe-CHARACTERISTICS 

PREFERENCE-COLOR MIRROR TILT-ADJUSTMENT ALLOWABLE 
RANGE WITHIN DISTORTION ALLOWABLE VALUE 
(CUT AND TRY TO ALLOWABLE LEVEL WITH ROUGH VALUE DUE TO 
NO PERFECT MATCHING) 



ST72 



RETURN TO fe-CHARACTERISTICS 
POTIMIZATION ADJUSTMENT MODE 



ST71 



EXECUTE IMAGE FORMATION SCANNING 
POSITION FORCE SHIFT SEQUENCE STATED IN 
ANOTHER FIGURE WHEN MIS-REGISTRATION AT 
CENTER IS OUT OF ALLOWABLE VALUE THUS 
DISTORTION BEING NOT CANCELED 




l^fe-CHARACTERISTICS OPTIMIZATION 
VADJUSTMENT MODE COMPLETE 



FIG.24 



Title: IMAGE FORMING APPARATUS WITH 
FUNCTION OF TILT ADJUSTMENT TO 
LASER-BEAM REFLECTING MIRROR 
Inventor{s): Kimiaki FURUKAWA et al. 
AppL No.: 09/812,953 



20/20 



ST59 



(start TO SHIFT REAR SENCERTO CENTER (MOTOR STAffTl)- ST591 



FORM 5mm WIDE REFERENCE-COLOR CONTINUOUS LINE 
ON BELT AT CENTER IN MAIN-SCANNING DIRECTION 
(REMOVED BY CLEANER AFTER DETECTED) 



-^ST592 



SENSOR STOPS WITHIN CONTINUOUS LINE DETECTION RANGE RETURNS 
AND STOPS WITHIN 5mm WIDTH IF SHIFTED TOO MUCH ROUGH CENTER 
POSITIONING ALLOWABLE 



c 



'ST593 



STOP FORMATION OF 5mm WIDE REFERENCE 
CONTINUOUS LINE IMAGE AS STOPPAGE REFERENCE 



ST593 



FIG.25 



ST66 



( STARTTO SHIFT CENTER SENDER TO REAR (MOTOR STAR-^ ST66 1 

ST662 



FORM 2mm WIDE REFERENCE-COLOR CONTINUOUS LINE ON BELT AT REAR 
ORIGINAL POSITION (REMOVED BY CLENER AFTER DETECTED) 



ST663 



/^SENCER STOPS SAME TIME LATER AFTER CONTINUOUS ^ 
VLINE DETECTION (STOPPED BY STOPPER AT FIXED POSITION^ 



FIG.26 



